Tissue plasminogen activator (tPA) is a serine protease that converts inactive plasminogen to the active protease plasmin and mediates extracellular metabolism. tPA is transcriptionally induced in the mouse hippocampus by pharmacological or electrical stimulation of neuronal activity and mediates excitotoxin-induced neuronal degeneration. Therefore, we hypothesized that tPA would be induced in the hippocampus after kainic acid (KA) injection into the lateral cerebral ventricle (LCV) and that the activated tPA-plasmin system would degrade the neuronal cell adhesion molecule (NCAM), which is a component of the extracellular matrix. In order to investigate this possibility, we first examined whether NCAM is a substrate for the tPA -plasmin system by incubating mouse brain homogenates with tPA and plasminogen at 37°C. Next, we examined the degradation of NCAM and the changes of tPA activity in the mouse hippocampus with immunohistochemical procedures and histological zymography after KA injection into both LCVs. As a result, we observed neuronal atrophy and a decrease of NCAM immunoreactivity along with an increase of tPA activity in the CA3 area of the hippocampus. These results suggest that activation of the tPA-plasmin system after KA injection into the LCVs results in the degradation of NCAM in the CA3 area.
Introduction
Tissue plasminogen activator (tPA) is a secretary serine protease that converts inactive plasminogen to active protease plasmin and is an important mediator of extracellular metabolism (Vassalli et al., 1991) . The activity of tPA in neural tissue is correlated with neurite outgrowth (Krystosek and Seeds, 1981a) , regeneration, migration (Krystosek and Seeds, 1981b) , and neuronal excitotoxin-induced neuronal cell death (Tsirka et al., 1995 (Tsirka et al., , 1996 . In the mouse hippocampus, tPA activity is present in the CA3 and CA4 areas, and in the dentate gyrus (Sappino et al., 1993) . tPA mRNA is rapidly induced by pharmacological or electrical stimulation of neuronal activity (Qian et al., 1993; Carroll et al., 1994) .
Kainic acid (KA), a powerful excitotoxic glutamate analog, elicits status epilepticus and induces neuronal cell loss (French et al., 1982) . The injection of KA into the lateral cerebral ventricle (LCV) results in degeneration of pyramidal cells in the CA3 area of the hippocampus (Nadler et al., 1980) .
